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Water hyacinth grows and multiplies rapidly in the water contaminated by heavy metals such as Cd, Hg, and Pb.. The water hyacinth was
planted in Long Ashton media at varying pH, concentrations of Cd, Hg, and Pb and planting time. The roots adsorbed more Cd, Hg and Pb
than the stalks and leaves. The maximum absorption was found at pH 5.0 and the minimum at pH 7.0. The higher the metal concentration in
the media and longer the planting time, the absorption of the metal ion increased considerably. It was concluded that the acidity level of
media could be an indicator of the absorption of Cd, Hg, and Pb metals by the water hyacinth. 
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Introduction 
One way of removing heavy metals existing in aquatic 
environments is to use aquatic plants which absorb heavy 
metals.1 Some metal ions have a strong affinity towards 
amino groups and sulfhydryl groups.2 These type of metals 
definitely react with these groups present in enzymes and 
form chelates with organic molecules. The stability of these 
type of divalent metal chelates generally correlates with 
electronegativity of the metals, e.g.: Hg > Pb > Cu.3 Through 
this stability trend, metals that released into the water can 
substitute the other metal that have been bound to the 
sediment and other particles in the water.4  
It has been reported that water hyacinth can absorb a 
variety of heavy metals from water and can be used to 
reduce the burden of heavy metal pollution. It was found 
that 1 ha of water hyacinth can absorb 1012.5 ; 132.5 ; 867 g 
of Cd, Hg , Ni respectively day-1 when the metals were 
present alone in the water. When all of the three metals were 
present together then 1 ha of water hyacinth can 
consecutively absorb Cd, Hg, Ni in amount as much as 
922.5; 1410; 262.5 g day-1.5 In the presence of 3-10 mg of 
Cd as cadmium nitrate L-1, the precipitation of Cd could be 
observed in hypodermal tissues and epidermal cells in 24 h.5 
It was found that the absorption of Pb increases with 
increasing  Pb concentration in growing media; 100 mg of 
Pb L-1 does not have any detrimental effect on growth.7  
Besides cadmium and lead, other very toxic metals such as 
mercury can also be bound by water hyacinth,5,8 thus water 
hyacinth can be used as bioaccumulator for toxic heavy 
metals.9 Water hyacinth is able to stimulate these metals 
biological collection  at a high concentration of the plant in 
the medium solution.2,3  This ability of water hyacinth to 
absorb and accumulate heavy metals Cd , Pb and Hg is 
caused by  lots of great space in the protoplasm of the cells 
(vacuolization) which contain a lot of amino acids and other 
compounds that have chelating functions.  
Material and methods 
Hyacinth samples were taken two days before planting in 
the growing media solution. Water hyacinth having 4 leafs 
with an average height of 16-20 cm and the average weight 
of 30-35 grams were selected. Samples were then taken to 
greenhouse for growing in a Long Ashton solution. The 
water hyacinth were planted in the vase containing Long 
Ashton solution media at different pH values and at random 
planting time. The harvested water hyancinth was dried 
digested in a Kjeldahl flask with concentrated  HNO3, 
H2SO4, and HClO4. The heavy metal contents were analyzed 
with using a Philips PU9100X atomic spectrophotometer. 
Lead(II) nitrate, cadmium chloride and mercury(II) nitrate 
solutions (each 1000 ppm) were used as reference solutions.  
Result and Discussion 
The results indicated that the amount of Cd absorbed by 
the root, stem and leaves (kg-1, relates to  dry weight) of the 
plant in the solution at pH 6 was 2, 5 and 8 mg L-1 
concentration after 1, 3, 6, 10, 15 and 20 days. The amount 
absorbed showed a higher linear correlation with the initial 
concentration of Cd in the solution than with the number of 
days. Similar trends were obtained with Hg and Pb as well.  
At 8 mg L-1 Cd concentration the average 
bioaccumulation of Cd (2313.0 mg kg-1) was higher than 
that at 5 and 2 mg L-1 (838.7 and 432.6 mg kg-1) doses 
respectively. The average concentration of Cd in the root 
was (2083.0 mg kg-1) which was higher than that in the stem 
and leaf 306.2 mg kg-1. The accumulation rates during the 
first ten days were higher than during the second 10 days 
(between the 10-20 days).  
The bioaccumulation rate of Cd if the solution contained 
exclusively Cd ions was found to be significantly different  
than that in the case of mixtures of heavy metals (Cd + Pb, 
Cd + Hg, and Cd + Pb + Hg). The highest Cd 
bioaccumulation was found in the case of exclusively Cd-
ion containing solution.  
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The bioaccumulation of metals (Cd, Hg and Pb) showed 
better non-linear correlation with the pH (between 4 and 7) 
than with the time (1-20 days) at 5 mg L-1 Cd, Hg or Pb 
concentrations) in the root, stem and leaves as well.   
The average absorption of Cd concentration was found to 
be 1492.5 mg kg-1 in the root. This was found to be more 
than that in the stem 318.1 mg kg-1. The highest Cd content 
found in the root was 3339.6 mg kg-1  and the lowest values 
were 962.0 and 66.4 mg kg-1 in the stem and leaves, 
respectively.  
The effect of pH on the bioaccumulation of Cd was 
significant (P<0,0001), the average values were found to be 
950.0,  817.8 and 674.6 mg kg-1 at pH 4.0, 6.0 and 7.0, 
respectively. The differences might be the consequence of 
the differences in the released OH ions  at certain sites in the 
root.  
Conclusion 
The sorption of Cd, Hg and Pb by the water hyacinth plant 
increases with the increasing concentrations of the heavy 
metal ions between 1 and 8 ppm during growing. The 
optimal pH to bioaccumulate Cd, Hg and Pb is around 
pH=5.0. The rate of bioaccumulation increases in the first 20 
days of growing water hyacinth for all three toxic metals. 
The heavy metals (Cd, Hg and Pb)  accumulated in higher 
amount in roots than in stem or leaves.  
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